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and misc l laneous lrastes fron Ehe universi ty of Rochester,  and 10w-1eve1

f i ss ion -p uct rraste from contaninated-l iquid evaporators at the Knol ls

Labora tory  (Xep l ) .  Rece ip t  o f  rad ioac t ive  waste  l tag

d in Lg54, and fol lowing cleanup act iv i t ies by Hooker Chenical

Co. ,  525 hectares  o f  the  or ig ina l  612-hec tare  s i te  were  dec la red  surp lus '

COMPREIIENSIVE RADIOLOGICAL SURVEY

OFF-SITE PROPERTY U
NIAGAM FALLS STORAGE SITE

LEWTSToN, NEW YoRK

INTRODUCTION

ing tn  L944,  the  l lanhat tan  Eng ineer  D is t r i c t  and i t s  successor ,

Energy  Co- r ' i ss ion  (AEC) ,  used por t ions  o f  the  Lake Ontar io

rks  (now knovn as  the  N iagara  Fa l l s  S torage S i te  (NFSS)  and

of f -s i te  p roper t ies ) ,  approx imate ly  3  km nor theas t  o f  Lewis ton '

fo r  s to tage o f  rad ioac t ive  waste6 .  These was les  were  pr inar i l y

rom uran ium process ing  opera t ions ;  however ,  Ehey  a lso  inc luded:

ed  rubb le  aud scrap  f rom decorn- iss ion ing  ac t iv i t ies ,  b io log ica l

r ty \ras eventual ly sold by the General  Senrices AdrniuistraEion to

iva te ,  comnerc ia l ,  and governmenta l  agenc ies '1

se t  Group,  Inc . ,  i s  Ehe cur ren t  o r rner  o f  the  t rac t ident i f ied  as

o f  tha t  t rac t  'proper ty  u (see Figure I ) .  A radio log ica l  survey

in June-August  1983,  is  the subject  o f  th is  rePor t '

SITE DESCRIPTION

re 2  is  a  p lo t  p lan  o f  o f f -s i te  ProPer ty  U '  The ProPer ty  i s

t e l y l 2 0 r n l o n g a n d 3 l 0 n w i d e a n d o c c u p i e s a E o t a l a r e a o f

re8 .  The s i te  i s  bounded on  the  eas t '  sou th ,  and west  s ides  by

f  ences  .  t r l r r  S t ree t  i s  loca ted  imed ia te ly  ou t  s ide  the  southern

fence l ine .  
r r l l r r  S t ree t ,  Wesson St ree t ,  t t5 t t  S t ree t ,  and severa l

a d s P a s s t h r o u g h t h e p r o p e r t y . A n o u t . o f - s e r v i c e r a i l r o a d t r a c k

e d o n t h e w e s t e r n p o r t i o n o f t h e s i t e . T h e r e a r e s e v e r a l

s a n d a l a r g e r n u m b e r o f c o n c r e c e f o u n d a t i o n s a n d s l a b s . T h e

are  unoccup ied  (uos t  a re  bad ly  de ter io ra ted  and unuseab le)  '  The

F i g

aPProxr

3 . 5  h e c t

secur i ty

perimete

unnamed

i s  l o c a

s t ruc tu

b u i l d i n



C e n t r a l

land is

proper tY
tT I t t  S t ree

S t r e e t s . 2

p o s s i b l e

rock-

a r e a s .

ProPerty

Mathie

and i ts

F a l l s  S t

Nat iona l

w i th  a

a i n a g e  D i t c h  p a s s e s  a l o n g  t h e  w e s E e r n  p e r i m e t e r  o f  t h e  s i t e '  T h e

i n t a i n e d  a n d  e s s e n E i a l l y  c l e a r  o f  b r u s h  a n d  w e e d s '

i s  no  ev idence o f  con taminated  waste  s to rage or  bur ia l  on

.1  The 1g7L-72 AEC survey  ident i f ied  sPot ty  contaminat ion  a long

,  eas t  o f  Wesson SEreet ,  and near  the  in te rsec t ion  o f  t t l l t t  and  t '5 t t

The I980 nob i le  scan by  gRNL ver i f ied  these f ind iugs '3  I t  i s

ha t  these e leva ted  areas  are  due to  na tura l  rad ioac t iv i t y  in  the

slag-l ike mater ial  used as f i l l  and in the roadbeds and parking

Any contaninat ion renaining from MED/AEC act iv i t ies on this

would l ikely have been disturbed during construct ion of the

rocket  fue l  fac i l i t y  on  th is  s i te .  The cent ra l  Dra inage D i tch

asement were contaminated by run-off

rage S i te  and c leanuP o f  th is  a rea

I n c .

from residues on the Niagara

is  be iug  conducted  bY Bechte l

SURVEY PROCEDURES

The comprehensive survey of NFSS off-s i te PloePrty u was perfonned by

the Ra o l o g i c a l s i t e A s s e s s m e n t P r o g r a m o f o a k R i d g e A s s o c i a t ' e d

Universi ies (ORAU), dur ing June-August 1983. The survey was in accordance

lan  da ted  March  18 ,  1983,  approved by  the  Depar tment  o f  Energy '

t i ve  and procedures  f rom tha t  p lan  are  Presented  in  th is  sec t ion '
T h e  o b j e

of the

anlr  on

ob j  ec t i ve

ad io  log ica l

roper tY U.

of the survey was to provide a comPrehensive assessnent

cond i t ions  and assoc ia ted  po ten t ia l  hea l th  e f fec ts ,  i f

Rad io log ica l  in fo rmat ion  co l lec ted  inc luded:

1 .

2 .

3 .

d i rec t  rad ia t ion  exposure  ra tes  and sur face  be ta-gamma dose ra tes '

loca t ions  o f  e leva ted  sur face  res idues ,  and

c o n c e n t r a t i o n s o f r a d i o n u c l i d e s i n s u r f a c e a n d s u b s u r f a c e s o i l .



The

surveyed

survey .

en t ra l  Dra inage D i tch and i t s  easement  a re  be ing  c leaned and

th isy  B e c h t e l  N a t i o n a l ,  I n c . and were  there fore  no t  inc luded in

1 . A 20 n  gr id  sys tem \das  es tab l i shed by  Mc ln tosh  and Mc lu tosh

Lockpor t ,  NY,

F i g u r e  3 .

under  subcont rac t .  The gr id  sys tem is  shown

Walkover  sur face  scans  \ te re  conducted  over  a l l  access ib le  a reas

of  the  proper ty .  T raverses  were  a t  2 -3  m in te rva ls  ou  those

areas  tha t  were  re la t i ve ly  inaccess ib le  and had no  h is to ry  o f

rad ioac t ive  use .  scann ing  in te rva ls  were  l -2  n  a long a l l  roads ,

in  a reas  prev ious ly  indent i f ied  as  hav ing  e leva ted  rad ia t ion

levels;  and in other areas where direct radiat ion measurernentg

suggested  poss ib le  contaminated  res idues  ' Portable ganma

NaI  ( r r )  sc in t i l l a t ion  survey  meters  \ re re  used fo r  the  scaus '

Locat ions  o f  e leva ted  contac t  rad ia t ion  leve ls  were  no ted  aud

sur face  exPosure  ra tes  were  measured a t  these loca t ious '

Gamma exPosute rate measurements were made at the surface at I  m

above the surface at 20 n gr id intervals.  Measurements l tere

performed using portable gamma NaI (T1) scint i l lat ion survey

meters .  Convers iOn o f  these measurements  to  exPosure  ra tes  in

microroentgens per hour (pR/h) l tas in accordauce with croEs

ca l ib ra t ion  w i th  a  Pressur ized  ion iza t ion  chanber '

Beta-ganrma dose rate measurements were performed at I  cm above

the surface at 20 rn gr id intervals.  These measurements were

conducted using thin-window (<7 mg/ cm?) G-M detectors and

por tab le  sca le r / ra temeters .  Measurements  were  a lso  ob ta ined w i th

the  de tec tor  sh ie lded to  eva lua te  cont r ibu t ions  o f  nonpenet ra t ing

b e t a a n d l o w - e n e r g y g a m n a r a d i a t i o n s . M e t e r r e a d i n g s \ ' e r e

conver ted  to  dose ra tes  in  mic rorads  Per  hour  (p rad /h)  based on

cross  ca l ib ra t ion  w i th  a  th in -w indow ion iza t ion  chamber '

o f

on

2 .



6 .

7 .

8 .

Sur face  (0 -15  c ro)  so i l  samples  o f  approx ina te ly  I  kg  each were

c o l l e c t e d  a t  e a c h  a c c e s s i b t e  2 0  r o  g r i d  i n t e : l a l '

A t  s e l e c t e d  l 0 c a t i o n s  o f  e l e v a t e d  s u r f a c e  r a d i a t i o n  l e v e l s

beta-ganma sur face  dose ra tes  and exPosure  ra tes  a t  I  n  above the

sur face  nere  a lso  measured.  Sur face  samples  were  ob ta ined f rom

these loca t ions  and,  fo l low ing  sampl ing ,  the  sur face  exPosure

leve Is  l re re  remeasured fo r  compar ison  w i th  p resanp l ing  leve Is .

Detect ion Sciences Group of CarI is 1e ,  l ' lA '  perf  orned ground

penetrat ing radar surveys of ProPerty U at proposed borehole

loca t ions  to  assure  tha t  subsur face  p ip ing  and u t i l i t i es  wou ld

not  be  damaged dur ing  dr i l l i ng .  In  some cases ,  s l igh t

re loca t ions  o f  boreho le  loca t ions  were  requ i red '

Boreho les  were  dr i l led  to  p rov ide  a  mechan ism fo r  logg ing

subsur face  d i rec t  rad ia t ion  pro f i les  and co l lec t ing  subsur face

so i l  and water  samples .  E leven boreho les  were  dr i l led  by  s i te

Eug ineers ,  Inc . ,  o f  Cher ry  E i l l '  NJ ,  us ing  a  t ruck  mounted 20  cm

diameter  ho l low-s tem auger .  The loca t ions  o f  these boreho les  are

shown on F igure  4 .

Gamna radiat ion scans were perforned in the boreholes to ident i fy

the  loca t ions  o f  e leva ted  d i rec t  rad ia t ion  leve1s  wh ich  n igh t

i n d i c a t e  s u b s u r f a c e  r e s i d u e s . Rad ia t ion  pro f i les  in  the

boreholes were dete:mined by measuring gaDna radiat ion at

15-30 cn  in te rva ls  be tween the  sur face  and the  ho le  bo t tom.  A

co l l imated  gamm'  sc inE i l laE ion  de tec tor  and por tab le  sca le r  were

used fo r  these measurements .

so i l  sarnp les  o f  approx ina te ly  I  kg  each l te re  co l lec ted  f rom

var ious  depths  in  the  boreho les  by  scrap ing  the  s ides  o f  the  ho le

wi th  an  ORAU des igned sampl ing  too l '



o

10 .

I t .

Soi

rraJor r

v-238,

Ad

is provi

One water  sample  was co l lec ted  f rom a  s t o r m  d r a i n  ( s e e  F i g u r e  5 ) .

l {a lkover  scans  were  per fo rmed in  each s t ruc tu re  on  th is  s i te

us ing  NaI  ganma sc in t i l l a t ion  de tec tors .  Because o f  the

d i lap ida ted  cond i t ions  o f  the  bu i ld ings  and the  negat ive  f ind ings

of the girmma scans, further inter ior survey measurements were not

per fo rmed.

T\reBty soi l  samples and seven lrater samples wet 'e col lected from

the Lewis ton  area  (bu t  no t  on  NFSS or  assoc ia ted  o f f -s i te

proper t ies )  to  p rov ide  base l ine  concent ra t ions  o f  rad ionuc l ides

for  compar ison  purposes .  D i rec t  backgrouud rad ia t ion  leve ls  were

measured a t  loca t ions  where  base l ine  so i l  samples  were  co l lec ted '

The locat ions of the basel ine sanples and background measurenents

are shona on Figure 6.

samples were analyzed by gamma spectrometry.  Radiun 225 was the

ionucl ide of concern, al though spectra \ tere reviewed for v-235,

-232, Cs-137 and other gamma emitters.  The water sample was

analyzed for  g ross  a lpha and gross  be ta  concent ra t ions '

Eional infomation concerning analyt ical  equipment and procedures

ed in Appendix A.

Res lts of this survey \rere compared to the appl icable guidel ines for

u t i l i zed  rad ioac t ive  mater ia ls  hand l ing  s i tes ,  wh ich  are  presented

i x  B .

fornerly

in Ap



RESUTTS

Back round exposure  ra tes  and base l ine  rad ionuc l ide  concent ra t ions  in

s o i l ,  d e t nn ined fo r  20  loca t ions  (F igure  6)  in  the  v ic in i ty  o f  the  NFSS'

are  Pre t e d  i n  T a b l e  1 - A .  E x p o s u r e  r a t e s  r a n g e d  f r o n  6 . 8  t o  8 ' 8  U R / h

(  t y p i c a l

radionuc I

leve1s  fo r  th is  a rea  o f  New York) . Concent ra t ious  o f

gran) ;

t o  f  . 1 8

typ ica l

des  i n  so i l  we re :  Ra-226 ,  <0 .09  to  L .22  pCL /g  (p i cocu r ies  Pe r

35 ,  <0 .14  to  0 .  t+6  pc t l g ;  U -238 ,  <2 -20  to  6 .26  pg i - / g ;  Th -232 '  0 ' 32

L l g  a n d  C s - 1 3 7 ,  < 0 . 0 2  t o  1 . 0 5  p c i / g .  T h e s e  c o n c e n t r a t i o a s  a r e

the  rad ionuc l ide  leve1s  normal ly  encountered  in  sur face  so i l s '

ac t i v i t y  leve ls  in  base l ine  water  samples  are  PreseDted in

The gross  a lpha and gross  be ta  concent ra t ions  ranged f ro rn  0 -55

i / 1  ( p i c o c u r i e s  p e r  l i t e r )  a n d  < 0 . 6 3  t o  1 4 . 3  p C i / 1 ,  r e s p e c t i v e l y '

t yp ica l  o f  concent ra t ions  normal ly  occur r ing  in  sur face  water .

t  rad ia t ion  leve ls ,  measured a t  20  n  g r id  in te rva ls ,  a re

in Table 2. The ganma exposure rates at I  m above the surface at

d  po in ts  ranged f rom 6  ro  14  uR/h  (average 9  uR/h) .  sur face

exposure rares and beta-gamma dose rates were 5 to 16 uR/h

than those w i th  the  unsh ie lded de tec tor .  Th is  ind ica tes  on ly  a

t ion  o f  the  sur face  dose ra te  i s  due to  nonPenet ra t ing  be ta  o r

T a b l e

t o  1 .

These

Rad

I

87

at

(  average 9 uR/h)  and 5  to  40  urad /h  (average 17  prad /h) ,  respec t ive ly '

Measur ts performed with the detector shielded averaged approxirnately

Dir

present

t h e s e  g

contac t

20i t  less

sma l1 po

The

wi th  e l

F igure

Sur face

maximun

above t

low-ener photon  rad ia t ions .

wa lkover  survey  ident i f ied  smal l  sur face  areas  and iso la ted  sPots

a ted  contac t  rad ia t ion  leve ls .  These loca t ions  are  ind ica ted  in

,  and assoc ia ted  rad ia t ion  leve ls  a re  p resented  in  Tab le  3 .

contac t  ganma exposure  ra tes  ranged f rom L2 to  440 uR/h ;  the

eve l  was  measured a t  g r id  po in t  536N,  L72E.  Exposure  ra tes  a t  I  m

sur face  a t  these loca t ions  ranged f rom 8  to  26  uR/h '  Beta-gamma



d o s e  r a t

coord  ina

r e d u c i n g

changed

ranged f rom 20-2070 urad/h.  The h ighest  dose rate was at  gr id

455N, 48t1.  Sanpl ing at  some of  the locat ions was ef fect ive in

the  rad ia t ion  leve ls ;  however ,  in  many cases  Ehe leve l  \sas  no t

gn i f i can t ly  o r  ac tua l l y  inc reased as  a  resu l t  o f  the  sampl ing .

Tab

so i l  f r

428N,  I

contain

exceeded

not  s ign

erni t t ing

4  l i s ts  the  concent ra t ions  o f

2 0  n  g r i d  i n t e r v a l s .

rad ionuc l ides  measured in  sur face

These samples contaiued Ra-226

concentr t i ons  rang ing  f rom (0 .20  to  9 .39  pc i l g .  The  h ighes t  l eve l  was  i n

the saEP e co l lec ted  ar  g r id  po in t  440N,  80W;  the  sample  f ron  gr id  po in t

e leva ted

few exc

base 1 ine

point  5

u-23 8

coucentr

l eve l s .

po in t

b a s e l

pr inar i

w i th  in

o f  t h i s

natural

The cr

Proces  s

paving

Rad l ide concentrat ions in surface samples from locat ions of

contac t  rad ia t ion  leve ls  a re  p resented  in  Tab le  5 .  I { i th  on ly  a

pt ions, these samples contained Ra-226 concentrat ions exceeding

levels.  The naxiuum was 894 plLlg in sample 89 from near gr id

contained 9.L4 p} i /g of the Ra-226. Although addit ional sanples

Ra-226 levels above the basel ine range, only three samples

5 pCi/g. Conceutrations of, lJ-235, U-238, Th-232, and Cs-137 were

f icant ly  d i f ferent  f rom those in  basel ine samples.  No other  $8mme

radionucl ides were uoted in  these samples '

,  80E.  Most  o f  the  samples  a lso  conta ined e leva ted  leve ls  o f

frequently at approximately the saEe level as the Ra-226

t ion. samples B1l, P,22, and R23 also contained high Th-232

The highest Th-232 measured was 942 pl ' , lg in sample B23 frorn grid

N, 7 8$I.  Cs-l37 concentrat ions \ tere ei ther in the range of

leve ls  o r  be low the  de tec t ion  sens i t i v i t y  o f  the  procedure .

t ing  ind ica ted  Ehat  the  e leva ted  sur face  rad ia t ion  leve ls  a re

assoc ia ted  w i th  a reas  o f  c rushed- rock  f i l l  and  pav ing  base,  o r

iv idua l  p ieces  o f  rock-  o r  s lag- l i ke  mater ia l .  Most  o f  the  sanp les

ter ial  contaiu comparable levels of Ra'226 and U-238, suggest ing

or ig in  and no t  a tEr ibu ted  Eo MED/AEC ac t iv i t ies  on  th is  p roper ty '

shed rock  is  be l ieved to  be  pseudowal las ton i te ,  a  chemica l

s lag ,  commonly  used in  the  N iagara  Fa l l s  a rea  fo r  f i l l  and  as  a

Th is  na ter ia l ,  wh ich  normal ly  conta ins  f rom 5  to  50  pc i lg  o f



o f  t h e l e s ,  n o t a b l y  8 3 ,  9 4  ( e  a n d  B ) ,  8 5  ( e  a n d  B ) ,  B l 3  a n d  B l 9 '

con ta in  t e ls  o f  Ra-226 nuch h igher  than the  U-238 leve ls ;  these samples

assoc ia ted  l t i th  Drev ious  l tED/AEC ac t iv i t ies .  S in i la r  mater ia la re  l i ke

t o  t h i s

ProPer ty

h a s  a l s o  b e e n  i d e n t i f i e d  o n  o t h e r  o f f - s i t e  p r o P e r t i e s  '  e  ' g

Bore

esu l ts  o f  gamna sc in t i l l a t ion  measurements  in  boreho les  ind ica te

tha t  con ina t ion  is  conf ined to  the  uPPer  15-30 cm o f  so i l .  As  ev idenced

analysis,  the gai lma coun! rates determined by Ehe boreholeby sampl

measur ts  were  re l iab le  ind ica tors  o f  e leva ted  subsur face  rad ionuc l ide

However,  the gamm:l logging data was not useful  in quant i fy i t rg

u - z J 6  a

P r o P e r E  r e

c o m p o s i L i

l e v e l s .

rad ionuc

r a t i o s  o

t h i s  s i t

samples

rePresen

concent r

d r i l  1 e d

conta].n

U-23 8 co

0 .15  n .

The

Ra-226,  has  been ident i fed  on  severa l  o ther  NFSS o f f -s i te

.  The mater ia l  con ta in ing  the  h igh  Th-232 leve ls  i s  s im i la r  in

n  to  the  rock  f rom a  park ing  lo t  on  o f f -s i te  p roper ty  P .  Severa l

a t i ve  coverage o f  the  ProPer ty ,  con ta ined rad ionuc l ide

t ions  in  the  range o f  base l ine  leve ls .  Of  boreho les  H5-Hl l ,

t  loca t ions  ident i f ied  by  the  wa lkover  scan '  on ly  H5 and H7

e leva ted  subsur face  Ra-226 concent ra t ions .  Boreho le  I I5  conta ined

c e n t r a t i o n s  o f  4 . 4 8  a n d  4 . L 2  p C i l g ,  r e s p e c t , i v e l y  a t  a  d e p t h  o f

ide  concent ra t ions  in  the  subsur face  so i l ,  because o f  the  vary ing

Ra-226, U-235, U-238, Th-232, and Cs-137 occurring in soi ls from

Tab e 6  presents  the  rad ionuc l ide  concent ra t ions  measured in  so i l

rom boreho les .  The four  boreho les  U1-H4,  loca ted  to  p rov ide  a

21 .9  pc i g of Ra-226 at a deprh of 0.15 n; borehole H7 contained Ra-226 an'd



Samp

g r o s s  a l

r e s p e c t i v

e  W 1 ,  c o l l e c t e d

ha and beta

l y .

f rom a  s to rm

concent ra t ions

d r a i n  ( r e f e r  t o  T a b l e

o f  < 0 .  5 6  p c i i  I  a n d

7)  conta ined

3 3 . 9  p C i / 1 '

Due

bu i ld ing

e leva ted

the

urveys

i rec t

d i lap ida ted  cond i t ion  o f

were l imited to walkover

rad ia t ion  were  no ted .

Ehe s t ruc tu res

surface ganma

on th is  p roper ty ,

scans .  No area  o f

COMPARISON OF SURVEY RESULTS WITH GUIDELINES

guide l ines  app l icab le  to  c leanup o f  o f f -s i te  ProPer t ies  a t  the

Niagara 11s  St ,o rage S i te  a re  p resented  in  Append ix  B .  Rad ia t ion  leve ls

and radi nuc l ide  concent ta t ions ,  assos ia ted  w i th  sma}1 ,  i so la ted  sPots  o f

sur face

Eowever,

la rger

cleanup

near -sur face  contaminat iou ,  exceed Ehese gu ide l ines  va lues  '

hen considered in tems of potent ial  exPosures or averaged over

i t e r i a .

The

The

i s o l a t e d

for open

I m abov

the  60

in  Tab le

concenEr

had U-

T}l.-232

i s o l a t e d

an area

Ar

r face  areas ,  many o f  these leve ls  aud concegt ra t ions  meet  the

maximum exposure rate of 440 UR/h, in contact with one of the

areas  o f  sur face  contaminat ion ,  exceeds the  gu ide l ine  o f  60  UR/h

land areas  access ib le  by  the  genera l  pub l i c .  Exposure  ra tes  a t

the  sur face  ranged f rom 8-26 UR/h ;  t ,hese va lues  are  we l l  w i th in

/ h  c r i t e r i o n .

s of surface contaminat ion exceeding the cr i ter ia are surnnarized

8 and shown on Figure 8. Most of these areas contained Ra'226

t ions exceeding 5 pCLl g above background. Three of the samples

8 concentrat ions above L572 pCL/g and seven samples contained

eve ls  exceed ing  15  pc i /g .  Most  o f  these areas  are  smal l  and

and concengra t ions  wou ld  sa t is fy  the  c r i te r ia  when averaged over

f  100  n2 .



suD su r l  ac

measur

E lev

wi th  a  ro

Rad ium,

r e s u l t  f

con ta in i

of U-238

the rena

o f  a  r e l

from the

alpha

Standard

Storage

surface

ana lyses

penet ra t

p rec lude

s p o t s t t  o

rad ia t io

crushed

paving

at t r ibu t

0nIy

Sur

The

o n e  s m a l l  a r e a '  i n  t h e  v i c i n i t Y

Ra-226 exceed ing  l5  pCi /g .  Based on

t s  t h i s  m a t e r i a l  i s  b e t v e e n  1 5  a n d  3 0

of  53 8N ,  L7 6E. ,  couta ins

sample analys is  and d i rect

c m  d e e p .

ted  rad ionuc l ide  leve ls  appebr  to  be  assoc ia ted ,  in  many areas '

k -  o r  s lag- l i ke  mater ia l  coromonly  used as  a  f i l l  and  pav ing  base '

a1ium, and tbor ium leveIs contained in this nater ial  do not

prev ious government  act iv i t ies on th is  s i te .  severa l  areas

Ra-226 levels exceeding criteria do uot have comparable levels

and are  probab ly  assoc ia ted  w i th  MED/AEC opera t ious .  Remova l  o f

niug contaminat ioo of this tyPe could be accomplished by removal

E ive ly  smal l  quaut i t y  (es t imated  as  less  Ehan 5  n3)  o f  mater ia l

p e r t y .

ce  run-o f f  water ,  co l lec ted  f rom a  s to rm dra in ,  con ta iued g loss

gross beta concentrat ions within the EPA Inter im Drinking Water

o f  l 5  a n d  5 0  p C i / l ,  r e s p e c t i v e l Y .

SUMMARY

ehens ive  survey  o f  o f f -s i te  ProPer ty  U

ite was conducted during June-August 1983.

rad ia t ion  scans  r  measurements  o f  d i rec t

for radionucl ide concentrat ions in soi l  and

ng radar was used to ideut i fy subsurface

b o r e h o l e  d r i l l i n g .

resu l t s

Ra-226,

l eve l s .

rock and

se l.n

b 1 e  t o

a t  the  N iagara  Fa l l s

The survey iucluded:

rad ia t ion  leve ls ,  and

waEer samples. Grouud

ut i l i t i es  wh ich  n igh t

of the survey indicated smal l  areaa and isolated t thot

and U-238 aud Th-232 contaminat ion, result ing in elevated

The contaminat ion is found pr incipat ly in the form of

a  s lag- l i ke  mater ia l ,  comnon ly  used fo r  f i l l  and  as  a

the  N iagara  Fa l l s  a rea-  Th is  contaminat ion  is  no t

prev ious  rad ioac t ive  waste  hand l ing  and s to rage ac t iv i t ies

There  are  severa l  smal l  a reas  o f  con taminat ion ,  assoc ia tedon Pro ry  u .

10



! i l i th ind

Ra-226 c

above a

use by t

r isks to

v i d u a l  p i e c e s

ncent ra t ions

i ts  p resence

of  rock- l i ke  mater ia l .  Th is  mater ia l  con ta ins

s ign i f i can t ly  h igher  than the  mater ia ls  descr ibed

is  l i ke ly  due to  p rev ious  MED/AEC oPere t ions .

A1r h the contaminated residues on small port ions of this ProPerty

exceed t gu ide l ines  es tab l i shed fo r  re lease o f  the  s i te  fo r  unres t r i c ted

e general  publ ic,  the contaninants do oot Pose Poteot ial  health

the publ ic or s i te l torkers. There is uo evideuce that nigrat ion

of  the  r d ioac t ive  mater ia ls  i s  adverse ly  a f fec t ing  ad jace t r t  ProPer t ies .

1t
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RADIOT{UCT.IDE

TAsLE

CONCENlts,ATIONS

l - B

IN BASELINE I{ATER SAMPLES

I{1
w2
I{3
w4
Ir5
r{6
w7

catioua

Rauge

er to Figure 6.
or8 are 2o baeed

Radiouucl ide Coucentrat ious (pCi /1)

Groee Alpha Gross  BeEa

0.95
0 .95
0 .55
0 .63
0 .73
1 .87
I  .16

0 .55

!  o . g3  b

!  0 .94
!  0 .78
!  0 .89
!  0 .68
!  1 .84
!  0 .66

to  1 .87

4.79  a  l .L5
9 .17  A  l .3 l
2 .73  t  L .O5
5.37  a  l . l 7

<0.64
14 .3  !  2 .4

<0.63

<0 .63  to  14 .3

otr couDtiog etatist ics.
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TABLE 2

DIRECT MDIATION LEVELS
I,IEASURED AT 20 M GRID INTERVALS

G
Loc

d
i.on

Gamma Exposure
Rates  a t  I  nAbove

the Surface
(  uR/h)

Gamma Exposure
Rates at Ehe

Surface
( uR/h)

10
10
8
7
5

10
I

l0
I t
1 l
- 6
10

a

Beta-Ganma
Dose RaEes at I cm

Above the Surface
(  u rad /h)

540N
540N
540N
540N
540N
540N
540N
540N
540N
540N
540N
540N
540N
540N
540N
540N
540N
520N
520N
520N
520N
520N
520N
520N
520N
520N
520N
520N
520N
520N
520N
520N
520N
520N
500N
500N
500N
500N
500N
500N

90I.l
80w
60I.1
40I{
20I.I
OE

20E
40E
608
80E
00E
208
40E
60E
80E

E
208
9OI,I
80I{
60I{
40I{
20r{
OE

20E
408
60E
80E

24
27
r9
20

I

L7
22
L7
T4
27
8

10
a
a

l 4
t8
22
L2
9

l 8
8

l 8
27
16
9
7

20
9
7
a
a
7

19
L2
24
I4
24
l l
2 I
23

a
9

I I
9
9
9
9
8
8

IO
7
8
7

l6
8
7
a
a
7
8
8
I
9

l 0
8
8
9

9
9
8
7
6
8
6

l0
1 l
9
7

t0
a
a

1 1
l l
9

10
9
9
8
8
9
8
7
7

T4
I
6
a
a
7
8
7
9
9
9
8
8
9

IOOE
LzOE
140E
l60E
180E
00E

E
90w
80tI
60w
40tI
201^l
OE

22



TABLE 2 ,  con t .

DIRECT RADIATION LEVELS
MEASURED AT 20 M GRID INTERVALS

Gr
Loca 1on

Gamma Exposure
R a t e s a t l m A b o v e

the Surface
(  un/h)

Gamma Exposure
Rates at the

Sur face
(  uR/h)

Beta-Gamma
Dose Rates at I cm

Above the Surface
( urad/h)

500N
500N
500N
500N
500N
500N
500N
500N
500N
500N
500N
480N
480N
480N
480N
480N
480N
480N
480N
480N
480N
480N
480N
480N
480N
480N
480N
480N
460N
460N
460N
460N
460N
460N
460N
450N
460N
460N
460N
460N

208
40E
55E
80E
00E
20E
40E
60E
80E
00E
208
90I{
80r{
60r{
40w
20I.I
OE

20E
40E
60E
80E
008
208
40E
60E
80E

E
90w
80w
60r{
40I{
20w
OE

20E
40E
60E
80E

t00E
120E

8
7
6
9
8
7
a
a
8
8
9

10
T I
L2
8
8
9
9
8
6
9

L2
IO

8
7
6
9
8
7
a
a
8
7
8

t0
t0
T2
8
8
9
8
7
6
8

L2
8

a
7
8
9

16
7

L2
9
8
9
7
6
5

l0
9
7

a
a
8
7
8

T4
7

L2
8
7
8
8
6
6
9
9
7

IO
11
6
9

19
7
a
a
8

t8
T2
36
27
25
I 4
10
22
I 6
L7
I3
L2
39
36

a
a

t 7
18
19
30
26
26
T4
8

15
r3
6
5

26
I I
8

23



TABLE 2 '  cont.

DIRECT MDIATION LEVELS
MEASURED AT 20 M GRID INTERVAIS

Gr
Loca 10n

Gamma Exposure
R a t e s a t l m A b o v e

the Surface
( u R / h )

Gamma Exposure
Rates at the

Surface
( uR/h)

Beta-Gamma
Dose RaEes at I  cm

Above lhe Surface
( urad/h)

!460N
450N
460N
460N
460N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
440N
420N
420N

40E
608
80E

E
2T

9
9

25
25
L4
8

27
25
8

10
7

40
22
24

a
a
8

l 8
8
8

L4

7
7
I
8
9

1 l
T4
11
8
8
9
8
7
7

r3
9
8
a
a
8
8
8
8
I

7
7
I
8
8

1 l
I 4
11
8
I
8
8
7
7
9
9
8
a
a
8
8
9
I
8

20E
90I{
80w
60r{
40r{
20t.r

OE
20E
408
60E
80E
00E

a Grid

120E
140E
l60E
I8OE

OE
OE

2208

polnt reading not taken due to presence of bui lding.
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APPENDIX A

INSTRUMENTATION AND AI{ALYTICAL PROCEDURES



Gamma

APPENDIX A

Ins t rumentaEion  and Ana ly t i ca l  Procedures

c in t i l l a t ion  Measurenent

kover surface scans and measurements of gamma exposure rates were

usi.ng Eberl lne Model PRM-6 portable ratemeters with Victoreen Model

ganna sc in t i l l a t ion  probes  conta in ing  3 .2  cm x  3 .8  cm NaI (T1)

l la t ion  c rys ta ls .  Count  ra tes  were  conver ted  t ,o  exposure  ra tes  (uR/h)

facEors determlned by comparing the response of the scint i l lat ion

wi th  tha t  o f  a  Reuter  S tokes  Mode l  RSS- l l I  p ressur ized  lon iza t ion

at several  locat ions on the Niagara Fal ls Storage Site and off-s l te

per fo

489-5

s c i n t

using

d e t e c

ch

Prope i e s .

Por ta

probe

a  V i c

probe

Model

por ta

sh ie l

sc in t

holde

in  a l

res id

E O E

a E t

Dose Rate Measurements

surements were performed using Eberl lne "Rascalr"  Model PRS-1,

e scaler/rateneters with Model I tP-260 Ehin-window, pancake G-M, beca

Dose raEes ( urad/h) were determined by cornparison of the response of

reen ModeL 440 ionizat ion chamber survev neter to that of  Ehe G-M

rehole gamma radlat ion measurements l rere performed using a Victoreen

9-55 ganma scint i l lat ion probe, connected to a Ludlum Model 2200

scaler.  The scint i l lat ion probe was shielded by a 1.25 crn Ehick lead

wtth four 2.5 cn x 7 um holes evenly spaced around the region of the

Iat ion crystal .  The probe was lowered into each hole using a Eripod

with a smal l  winch. Measurement,s were performed at t5-30 cm intervals

holes. The logging dat,a was used to ident i fy regions of possible

and guide Ehe select ion of subsurface soi l  sarnpl ing locat ions.

varying ratios of Ra-226, U-235, U-238, Th-232, and Cs-137 Ehere

to  es t imate  so i l  rad ionuc l ide  concent raE ions  d i rec t l v  f ro rn  E .he

Due

was no

logging

resu l

A-1



1e AnaI

Gamma pect romet ry

i l  samples \{ere dr ied, mixed, and a port ion placed in a 0.5 l i ter

I i  beaker.  The quancity placed in each beaker was chosen Eo reproduce

the ca ibrated count i .ng geonetry and ranged fron 600 to 800 E of soi l .  Net

Marine

so11

int r i

ND-680

search

using

used f

lghEs were determined and the samples counted using sol id state

1c germanium and Ge(Li)  detectors coupled Eo a Nuclear Data Model

pulse height analyzer system. Background and CompEon str ipping, peak

peak ldent l f icaEion, and concentrat ion calculat lons were performed

he computer capabillties lnherent in the anaLyzer system. Energy peaks

r determlnat ion of radionucl ides of concern rdere:

226 f rom B i -214 (cor rec ted  fo r  equ i l ib r iun  cond i t lons)

235

238 f ron Th-234 (secular equi l ibr ium assumed)

fron Ac-228 (secular equi l ibr ium assuned)232

r37

Water le Anal

e water sanple was rough f i l tered Ehrough WhaEman No. 2 f t l ter paper.

ng suspended sol ids rrere renoved by subsequent f i l t rat ion through

membrane f i l ters.  The f i l t rate was acidi f ied by addit ion of l0 ml of

rated ni tr lc acid. Fl f ty n1 of sample rJas evaporated to dryness and

count for gross alpha and gross beEa using a Tennelec Model LB 5100

kground proport ional counter.

Ca l ib r tion and Assurance

Eh the except ion of the exposure and dose rate conversion

0.609 MeV

0 .143  MeV

0.093 MeV

0 .911  MeV

0.652 MeV

Remain

0.45  u
concen

low-ba

PorEab survey gamma and beEa-garnma meters, al l  survey and

i n s t r Es r lere cal ibrated with NBS-Eraceable standards. The

res  fo r  these por tab le  ins t rumenEs are  descr ibed above.

fac to rs  fo r

labora tory

ca l ib ra t ion

proced

A-2



and c

S  E A t i

Assur

l i ty control  procedures on al l  instruments included

ck-source measuremenls to conf irn equipnent operat ion

ical  f luctuat ions. The ORAU laboratory part ic ipates

ce Program.

dally background

wl th in  accepCab le

in the EPA Qualt ty

A-3



APPEMIX B

ST]MMARY OF MDIATION GUIDELINES
OFF.SITE PROPERTIES AT THE NIAGARA FALLS STORAGE SITE



U. S. DEPARTI-GNT OF ENERGY

NTERIM RESIDUAL CONTA},TI:{ATION AND Y,"ASTE CO}iTROL GUIDELINES

The so i l  r s idua l  con tan ina t i ou  gu ide l i nes  we re  deve loped  on  the  bas i s  o f

l i n i t i n g imum individual radiat ion exposure to DOE l ini ts specif ied in DOE

P r e s e n t  e d
g u i d e ]  i n e s
s i tes l /  .
SFMP s i te
s i t e .  I n
Eanner con
ALARA will
a p p l i c a b l e
c o n s  i d e r a t

O r d e r  5 4 8 0
ned ica l  p r
add i t iona l
aggregate
perEanent

addit ional
the guidel
Also, the
capabl lLty
e f fec t  o f
average po

were adapt
Comrnissloo
release f
or specl.
with appl l
s i t e s ,  4 0

FOR
FORJ{ERLY UTILIZED SITES RE:f;DIAL ACTIOIi PROGRA},I (FUSP,AP)

AND
RE}IOTE SURPLUS FACILITIES YAIiTGEI€NT PROGRAII (SFMP) SITES

(Rev iew i i i th in  DOE Cont inu ing)

re  a re  the  res idua l  con taminat ion  c leanup and waste  cont ro l
o f  genera l  app l i cab i l i t y  to  the  FUSRAP pro jec t  and remote  SFMP

si te -spec i f i c  ana lys is  w i l l  be  prepared fo r  each FUSRAP and reoote
r io r  to  de tero in ing  res idua l  con tan ina t ion  gu ide l ines  fo r  a  spec i f i c
dd i t ioo ,  i t  i s  the  po l i cy  o f  the  DOE to  decontaminate  s i tes  in  a
istent with DOEts as-1olFas-reasonably-achievable (ALAP"A) pol icy.
be  cons idered in  reduc ing  leve ls  o f  res idua l  con tamlnat ion  be low
dose l in i ts.  ALARA $-i11 be inplemented using cost/benef i t
o n s ,  a n d  a p p l i e d  o n  a  s i t e - s p e c i f i c  b a s i s .  -

lA exclusive of exposure from natural  background radiat iou or
cedures. Ttre radium-226 and thor ium-230 guidel ines include an
l ini tat ion for bui ldup of radon-222 decay products in bui ldings. Ttre

f the contr ibut ion frou al l  major pathways, based on scenarios for
n t rus ion ,  e .g . ,  es tab l i sh ing  res idences  on  the  s l te ,  r tas  assumed.  In

d from guidelines developed by the U. S. Nuclear Regulatory
(NRC) for decont:rn{natlon of facllltLes aud equipment prLor to

most  c i rc tances, the probabi l i ty ls low that such an intrusion wl l l  occur.
Also, cons rvat ive assumptions were used in deriv ing these guidel ines to ensure

icular dose l imit  would not be exceeded. Use of these guidel lnes is
y conservat lve because the pachways considered lu the derlvat iou of

ne6 assutDe all uater Lntake and uost food Lntake ls from the site.

that a pa

RAP and reDote SFI{P sttes often have limited agrl.cultural
and the contanl.nation is generally not homogeneous. ftre combLned
hese factors is sucb that the probable radiat ion exPosure to the

ation on, or Ln the vicinlty of, FUSRAP or renote SFMP sites
decontami ted to these guidelines w'111 not b-e appreclably dtfferent from that

ceLved from natural background radLatlou.normally r

The resid cont:mination guidelines for surface cont:rniuatiou of structureA

unrestrLcted u6e^gr teml.nat l -on of lLcenses for byproduct,  source'

nuclear nater l .al  3.  Ttre waste control  guldel ines are consistent

f/A ..rot

March 21,

ble DOE Orders aud EPA|s regulatlous for Lnactl-ve urauium nlll lng

Part  192.

SFMP sl te Ls one that is excess to DOE Programmatic needs and ls

B-l



2/u.  s .  N l e a r  R e g u l a t o r y  C o - . i s s i o n  1 9 8 2  G u i d e l i n e s  f o r  D e c o n t a m i n a t i o n  o f

a n d  E q u i p m e n t  P r i o r  t o  R e l e a s e  f o r  U n r e s t r i c t e d  U s e  o r  T e r m i n a t i o n
e s  f o r  B y p r o d u c t ,  S o u r c e ,  o r  S p e c i a l  N u c l e a r  H a t e r i a l .  D i v i s i o n  o f

e  a n d  M a t e r i a l  S a f e t y ,  l { a s h i n g t o n ,  D C .

A. .  RESID CONTAI',{INATION GUIDELI}TES FOR FORI"IERLY UTILIZED SITES AND RE}'IOTE
SURPL FACILITIES MA}{AGE}.GNT PROGMM SITES

I  o c a t  e d
are  more
a g e n c i e s
p r o d u c t i

F a  c i l i  t l
o f  L i c e n
Fue l  Cyc

The fo
l i n i t s
r a d i o
s  i  t e s .
d e t e
the
below
as-1
Si te -s
s  i  te -s
ac t ion
water
devel
rePre

t s i d e  a  n a j o r  o p e r a t i n g  D O E  R & D  o r
l i ke ly  to  be  re leased to  the  pub l ic
a f te r  decontaminat ion  than are  s i tes

a r e a s .

p r o d u c t i o n  a r e a .  R e m o t e  s i t e s
or  excessed to  o ther  governruent

loca ted  w i th  roa jo r  R&D or

r40
40

190

r5

60
2400

300
80

1 .

l ow ing  gu ide l ines  represent  Ehe max inum res idua l  con taminat ion
for  unres t r i c ted  use  o f  land  and s t ruc tu res  contaminated  w i th

l ides relaEed to the nuclear fuel  cycle at FUSRAP and remote SFMP

A s i te -spec i f i c  ana lys is  w i l l  be  prepared fo r  each s l te  p r io r  to

n ing  res idua l  con taminat ion  gu ide l ines  fo r  a  spec i f i c  s i te .  I t  i s

i cy  o f  DOE to  decontaminate  s i tes  to  contaminat ion  leve ls  a t  o r

he l in l ts and in a uanuer consistent rr i th DOEts
as-is-reasonably-dchievable (ALARA) pol icy on a si te-specif ic basis.

eci f ic guidel ines and ALAXA pol icy wi l l  be detemined by DOE on a

ci f ic basis and an ALARA rePort f i led on complet ion of renediaL

at  a  s i te .  Ex is t iug  6 ta te  and federa l  s tandards  w i l l  be  app l ied  fo r

rotection. Residual contamination l.tt i .: 
folrothe,r 

T"1i1.: i i l^::
when required using t .he same nethodolog# as was used for those

nted  here .

Land Guidel ines (Maxinun Limlts for Unrestr icted Use)

ionuclide
soi l  c r i . " t r " ! '21 'Y

(pCi/g above background)

75
150
150
r5

5 pCi /e, averaged over the
fl.rst 15 cn of soll below
the surface; 15 pct lg when
averaged over 15 cm thlck
soll layers Eore than 15 cm
below the surface and less

than l .5n below the surface.

u
u "f!:ts7

8*!
23r
227

-232

il\e,
238, 239, 240
r37
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r /

!

Sr
H- (pC i l n l  so i l  no i s tu re )

scr ibed in  ORO-83I  and 0RO-832.

the  event  o f  occur rence o f  ro ix tu res  o f

ac t ion  cont r ibu ted  by  each rad ionuc l ide

etera ined,  and the  sun o f  these f rac t ions

re  two spec ia l  cases  fo r  wh ich  th is  ru le

300
5,200

r a d i o n u c l i d e s ,  t h e
t o  i t s  g u i d e l i n e  s h a l 1  b e

s h a l l  n o t  e x c e e d  1 .  T h e r e

m u s t  b e  u o d i f i e d :

layers from
dis/s from
3,O00 ki lograms

!

a) Tf Ra-225 is present,  then the fract ion for Ra-225 should not be

inc luded in  the  sum i f  the  Ra-225 concent ra t iou  is  less  than or

equal to the Th-230 concentrat iou. I f  the Ra-226 concentrat ion

exceeds the Th-230 conceotrat ion, then the sr:m shal l  be

evaluated by replacing the Ra-226 concentrat ion by the

difference between the Fi:r-226 and Ttr-230 concentrations.

b) Tf Ac-227 is preseut,  then the.same rule giveu in (a)_for Rd-226

relat i .ve to f t -Z:O appl ies for Ac-227 teLat ive to Pa-231.

cept for Ra-226, these guidel ines rePresent unrestr icted-use

sidual concentrat lons above background averagtd.: : tot"-"1I-1: 
: :

.5 n; beneath 1.5 m, the al lowable Ra-226 concentrat ion may be

ffected by si te-specif ic condit ions and lDust be evaluated

cordingly.

hick layer to any depth and over any cont iguous 100 m' surface area'

he same condit iorr= pt".r" i1 for Pa'226 excePt for soi l  layers beneath

2l

ocal ized concentratLons in excess of these guidel ines are

l lowable provided that the average over 100 m' is not exceeded'

wever, Obg ALARA poltcy wlll be considered ou a site-specifLc basis

en dealLng w-tth elevated local lzed concentrat ions.

curie of natural uranium means the s'm of 3.7 * tOlO

isintegrat lons perr;econd (dis/s) over any l5cn thiqk
-238 p lus  3 .7  x -  l0 ru  d is /s  f rom v=234 p lus  l '7  x  10-
-235. One curle of natural urauium is equivaleut to

r 51500 pounds of uatural  uraniuo'

sumes no other uranlrn lsotopes are Preseut'

e Tlr-230 guLdeliue Ls 15 pct/E to accouut for iugrowth of

Ih-230 d-cays. pa-226 Ls a limLting radionuclide becau'e

product Ls Ru-222 gas-

pu-241 guidelLne rras derived from the An-241 concentratlon.

ture Guidelines (Maxlnr.rm Lirits for utt"stricted

Indoor Radon DecaY Products

A structure located on Private ProPerty and intended for

uurestr icted use shal l  be subject Eo renedial  act lou as necessary

Pa-226
l ts

2.
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to  ensure  the
is  less  than

Indoor  Garua

annual  average
0.03 WL wi th in

Rad ia t i on

c o n c e n t r a t i o n  o f  r a d o n  d e c a y  P r o d u c t s
t h e  s t r u c t u r e .

T t re  indoor  gaErDa rad ia t ion  a f te r  decontaminat ion  sha l1  no t  exceed

20 n ic roroenrgen per  hour  (20  R/h)  above background in  any

occup ied  or  hab i tab le  bu i ld ing-

Indoor /Outdoor  S t ruc ture  Sur fqce  Contaminat ion

Radionuc ]rides?!

Trausuranics, Ra-226,
Ra-228, Th-230, n1-228,
Pa-23I ,  Ac-227,  I -125,
t-L29 loo

U-NaturaL, nr-232,
Sr-90 , Er-223, Pa'-224, -
E-232, T-126, r-131,
r-133 I , 000

U-Natural ,  U-235, U-238,
and associated decaY
produc ts  51000

Beta-gannna eml.tters
(radionucl ides with
decay modes other than
alpha emisslou or
spontaneous f ission)
except Sr-90 and others
noted above 5'000

Allowable Surface Residua]
(dpn / l oo  cu ' )

ar"r"g"a '4/ M^*itJ!/ '2/

Contamin t t ion* l

Renovab l  J l  '6 /

200

I  ,000

300

3 ,  OOO

20

15  ,000

15,  o00 1 ,000

! !  As used Ln thls table, dpn (dlsiutegratlons Per minute)

Deans the rate of emission by radioactive material as

deteraLned by correcting the couuts per ninute observed by aa

approprLate ietector for background, eff iciency' and geonetrlc'

factors assocl'ated w'ith the instrumentatlon'

2l Where surface contaninatLon by both alpha- and

beta-ganna-emltting radionuclides exists, the limlts

established for afftra- aud beta-ga qra-enitting radionuclldes

shall apply LndependentlY.

ueasurenents of average sss3:minant should not be averaged

over more than I  tZ. For objects of less surface area'  the

everage shall be derived for each such object'

Ttre average aud maxiuun radia.tLon levels associated w-Ith

surface contaminatlon resultlng from beta-gar"ma emltters should

3l

v
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n o t  e x c e e d  0 . 2  r n r a d / h  a E  I  c m  a n d  l ' 0  n r a d / h  a t  I  c m ,

respec t ive ly ,  measured th rough no t  Eore  t .han 7  mg/cm"  o f  to ta l

absorber .

5 /  
T5e max i 'un  contgrn ina t ion  leve l  appr ies  to  an  area  o f  no t

t ro re  than 100 cn- .

!  The amount  o f  removab le  rad ioac t ive  mater ia l  per  100 cu2 o f

sur face  area  shou ld  be  de termined by  w ip ing  tha t  a rea  w i th  d ry

f i l t e r  o r  s o f t  a b s o r b e n t  p a p e r ,  a p p l y i n g  n o d e r a t e  P r e s s u r e '  a n d

assess ing  the  aoount  o f  rad ioac t ive  na ter ia l  on  the  w ipe  w i th

aD appropriate instrr :ment of known eff ic iency. Wtreu removable

contaminaEion  on  ob jec ts  o f  less  sur face  area  is  de te tmined,

the  per t inent  leve ls  sha l l  be  reduced propor t ionate ly  and the

ent i re  sur face  sha1 l  be  w iPed"

OF RADIOACTIVE WASTES AND RESIDUES FROM FUSRAP AND REMOTE SFMP

Spec i f
r e s i d
I r  i s

ed here are
s  re la ted  to
he pol icy of

the control  requirements for radioact ive wastes and

t h e n u c l e a r f u e l c y c l e a t F U S R A P a n d r e m o t e S F M P s i t e s .
DOE to store radioact ive wastes in a Eanner

engineering pract lces consistent l t i th DOErs AIARArePres
pol icy

t iug sound

1 . er im Stor

operational and control requirements sPecified in the follorring DOE

rs and other items shall aPPIY:

5480.1A, Environrnental  Protect lon, Safety,  aud Health Protect iou

Program for DOE OPerat ions-

5480.2, Eazardous and Radioactive Mixed l{aste }lanagement.

5483.1, Occupatlonal Safety and Health Progran for Government-octoed

Coutractor-Operated Facl l i t ies.

5484.1, Environrnental Protectlon, safety, and Eealth Protection

Inforuatlou ReportLng Requirenents'

5484.2, Unusual Occurrence Reporting Systen'

5820, RadioactLve Waste Management'

coutrol and stabilLzatl.ou features rd.Il be desLgned to ensure' to

the extent reasonably achievable, an effective lLfe of 50 years'

and l.u anY case, at least 25 Year6'

A1
Or

po,-ZZZ conceutratl.on6 in the atmosphere above facllity surfaces

openl.ngs shall uot (1) exceed IOO pCLIL at any gl'ven pol-nt' or

average concenrrat loo of 30 pCLIL ior the facLl l ty s l te,  or (2)

or
au

exceed an average Rn-222 concentratlou at or above any location

ourst-de t f r"  f r . i i l t j  sf te of 3.0 pgl/1 (above background) '
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1 . F o r  r " ' a t e r  P r o t e c t i o n ,  u s e  e x i s t i n g

a p p l y  s i t e - s p e c l f i c  n e a s u r e s  w h e r e

openigg shal1 not
pcL /a ' l s ,  o r  (2 )

s t a t e  a n d  f e d e r a l  s t a n d a r d s ;
n e e d e d .

s ta te  and federa l  s tandards ; '
n e e d e d .

A -

Excep
aaal
sl-tua

ons Eay
s of the
ons that

-Term Mana

A l l  o p e r a t i o n a l  r e q u i r e n e n t s  s p e c i f i e d  f o r  I n c e r i n  s t o r a g e

F a c i l i t i e s  ( B . l )  w i 1 1  a P P l Y .

c o n t r o l  a n d  s t a b i l i z a t i o n  f e a t u r e s  w i l l  b e  d e s i g n e d  t o  e n s u r e  t o

t h e  e x t e n t  r e a s o n a b l y  a c h i e v a b l e ,  a n  e f f e c t i v e  l i f e  o f  1 , 0 0 0  y e a r s

a n d ,  i n  a n y  c a s e ,  a t  l e a s t  2 0 0  y e a r s .  o t h e r  d i s p o s a l  s i t e  d e s i g n

fea tures  sha l l  con form wi th  40  CFR Par t  I92  per fo rEance

gu ide l ines /  requ i  renents  .

Rn-222 emanat ion  to  the  a tmospbere  f rom fac i l i t y  sur faces  or

( 1 )  e x c e e d  a n  a v e r a g e  r e l e a s e  r a t e  o f  2 o

increase the annual average Rn-222 concentrat ion

; ; - ; ;  ; ; ; " ; - " ;  loca t ioo  ou ts ide  the  fac i l i t y  s i te  by  more  than 0 '5

p C i / 1 .

For  water  Pro tec t iou ,  use  ex is t ing

apply si te-specif ic Deasures where

Prior to placernent of aDy Potent ial ly biodegradable contaminated

wastes iu a Long-Term Management Faci l i ty,  such wastes rr i l l  be

properly condlt loned to ( l )  ensure that the generat ion and escape

of biogenic gases lr i l1 not cause the requirement iu ParagraPh 2'c '

to be exceeded, and (2) ensure that biodegradat ion withlu the

faci l i ty !1111 Dot result  in Premature structural  fai lure not ia

accordance wLth the requirements in paragraph 2'b" I f

biodegradable wastes aie condit ioned by incl 'nerat ion, incinerat iou

operat ions wt l t  be carr ied ouE in compl iance rdth al l  applLcable

federal ,  state, and local alr  emission standards and requlrements'

lucluding aoy standards for radionuclides established Pursuant to

40 CFR pirt bt, Natlonal Eml-ssion Standards for Eazardous Alr

Pollutauts (NESIIAPS).

be made to the guidellnes Presented hereln folloriug

sJ-te-speclf lc Ispects of a candldate sLte'  SpeclfJ 'c

,o"tt"ol consl'deratiou for modlfying these guidellnes are:

l . re remedLal actions would Pose a clear aud present rLsk of lnjury to

kers or oembers of the publl.c, notwithstanding reasonable measures

avol.d or reduce rLsk.

re remedLal actlons would produce envlronmental harm that Ls clearly

esslve compared to the health beneflts to Persons ll 'vlng oD or near

fected sl tes, I rorr  or iu the future'  DotwlthEtanding reasonable

asures to lLmlt damage to the environment' A clear excess of

vlro'r-ental harm Ls haru that l-s long-term, maolf est ' and grossly

sproport lonate to health benefLts that may reasonably be ant lc ipated'
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D.

U D

l d

1 i
1o
rh
r c

1o
rh
of
r a
a r
s t
a r

r e  t h e  c o s t  o f  r e o e d i a l  a c t i o n s  f o r  c o n t a o i n a t e d  s o i l  i 6

easonab ly  h igh  re la t l ve  to  long- te r t r  benef i t s  and the  res idua l
i o a c t i v e  m a t e r l a l s  d o  n o t  P o s e ' - a  c l e a r  P r e s e n t  o r  f u t u r e  h a z a r d .  T h e

e l i hood  tha t  bu l l d i ngs  w i l l  be  e rec ted  o r  t ha t  peop le  w i l l  spend

g  pe r i ods  o f  t j . t r e  a t  such  a  s i t e  shou ld  be  cons ide red  i n  eva lua t i ng

s  h a z a r d .  R e n e d i a l  a c t i o n s  w i l l  g e n e r a l l y  n o t  b e  n e c e s s a r y  w h e r e

i d u a l  r a d i o a c t i v e  m a t e r i a l s  h a v e  b e e n  p l a c e d  s e m i p e r c a n e n t l y  i n  a

a t i o n  w h e r e  s i t e - s p e c i f i c  f a c t o r s  l i n i t  t h e i r  h a z a r d  a n d  f r o m  w h i c h

y  a r e  c o s t l y  o r  d i f f i c u l t  t o  r e 6 o v e ,  o r  w h e r e  o n l y  n i n o r  q u a n t i t i e s

r e s i d u a l  r a d i o a c t i v e  E a t e r i a l s  a r e  i n v o l v e d .  E x a m p l e s  a r e  r e s i d u a l

i o a c t i v e  m a t e r i a l s  u n d e r  h a r d  s u r f a c e  p u b l i c  r o a d s  a n d  s i d e w a l k s ,

nd  pub l ic  sewer  l ines ,  o r  in  fence-pos t  foundat ions .  Supp lenenta l

n d a r d s  s h a l l  n o t  b e  a p p l i e d  a t  s u c h  s i t e s ,  h o w e v e r ,  i f  i n d i v i d u a l s

l i ke ly  to  be  exposed fo r  long  per iods  o f  t ine  to  rad ia t ion  f rom

h Tnater ia ls  a t  leve ls  above those tha t  wou ld  p reva i l  in  Subpar t  A '

re  the  cos t  o f  c leanup o f  a  contaminated  bu i ld ing  is  c lear ly

easonab ly  h igh  re la t i ve  to  the  benef i t s .  Fac tors  tha t  sha l l  be

luded tn  th is  judgroent  a re  the  an t ic ipa ted  per iod  o f  occuPancy ,  the

remental  radiat ion level that would be affected by renedial  act ions'

res idua l  use fu l  l i fe t ine  o f  the  bu i ld ing ,  the  po ten t ia l  fo r  fu tu re

s t ruc t ion  aE the  s i te ,  and the  app l icab i l i t y  o f  less  cos t ly  remed ia l

hods than removal of  residual radioact ive uater ials.

e there is no known renedial  act iou.

SOT'RCE

Gu del ine Source

un
in
in
t
co
IIlE

GUI

ResLd Conterninat ion Crt ter iJ/

So i l ide l lne

Struct e GuidelLne

Coot of Radioact lve l fastes

DOE Order  5480.)$ '
40 CFR Part L92=

40 CFR Part L92,
NRC Guidelines for
Decontamlnatioo of
Faclltties and Equl.P-
rneut Prior to Release
for Unrestr icted Use or
TetmLnation of LLcensee
for Blproduct,  Source,
or SpecLal Nuclear
l{aterial (JulY 1982) -

DOE Order 5480.1A
40 CFR Part L92

Inter
Long-

n Storage
erm Managenent

and Residues



!rr,"
oRo-

4 s^"
w i t h

ses  o f  the  res idua l  con taminat loo  gu ide l ines

I and ORO-832.

on  l in i t ing  the  concent ra t ion  o f  Ra-222 decay

s t r u c t u r e s .

are  deve loPed in

p r o d u c t s  t o  0 . 0 3  W L
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